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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject sealer capable of manifesting an excellent adhesion; moisture 
proof reliability and flexibility by using a liquid epoxy resin, a hardening agent comprising a specific resin, a filler 
having a specified particle diameter and a hardening promoter as principal ingredients. 

SOLUTION: This sealer consists essentially of (A) a liquid epoxy resin (preferably a bisphenol-A type epoxy resin, 
etc., having < 1,500 ppm total chlorine content), (B) a novolak resin having <75° C softening point by a ball and ring 
method (preferably a phenolic novolak resin containing 20-80 wt.% two-ring body), (C) a filler having <10 am 
particle diameter (preferably a fused silica, a crystal silica, silicon nitride, etc.), and (D) a hardening promoter, and 
the softening point of the (melted) mixture of the components A and B measured by a boil and ring method is < 
50° C. A liquid crystal cell sealed by the sealer is excellent in adhesive strength, moisture proof reliability and 
flexibility. Further, the production of the liquid crystal cell is performed at a room temperature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The liquid crystal sealing compound which the curing agent and (c) particle size which the softening 
temperature by the liquefied epoxy resin and (b) ring and ball method becomes from novolak resin 75 degrees C or 
less use a bulking agent 10 micrometers or less and the (d) hardening accelerator as an indispensable component, 
and is characterized by the mixture of the (a) component and the (b) component being liquefied, or having softening 
temperature 50 degrees C or less by measurement of a ring and ball method. 

[Claim 2] The liquid crystal sealing compound [claim 3] of claim 1 all whose chlorinity in a liquefied epoxy resin is 
1500 ppm or less Claim 1 or 2 liquid crystal sealing compounds [claim 4] whose liquefied epoxy resins are the 
bisphenol A mold liquefied epoxy resin and/or a bisphenol female mold liquefied epoxy resin The liquid crystal sealing 
compound of claim 1 which is the curing agent with which a curing agent consists of novolak resin which contains a 
dikaryon 20 to 80% of the weight thru/or any 1 term of 3 [claim 5] The liquid crystal sealing compound of claim 1 
whose mean particle diameter of a bulking agent is 2 micrometers or less thru/or any 1 term of 4 [claim 6] The 
liquid crystal sealing compound of claim 1 whose content of a bulking agent is five to 30 volume [ in / all / a liquid 
crystal sealing compound ] % thru/or any 1 term of 5 [claim 7] The liquid crystal sealing compound of claim 1 whose 
bulking agents are an alumina and/or a silica thru/or any 1 term of 6 [claim 8] The liquid crystal sealing compound 
of claim 1 whose hardening accelerator is a latency hardening accelerator thru/or any 1 term of 7 [claim 9] The 
liquid crystal sealing compound [claim 10] of claim 8 whose latency hardening accelerators are the imidazole 
derivatives of solid-state distributed process input output equipment and the mean particle diameter of whose is 6 
micrometers or less The liquid crystal sealing compound [claim 11] of claim 8 whose latency hardening accelerator 
is amine adduct and the mean particle diameter of whose is 6 micrometers or less The liquid crystal sealing 
compound of claim 1 characterized by containing the coupling agent thru/or any 1 term of 10 [claim 12] The liquid 
crystal sealing compound [claim 13] of claim 11 whose coupling agent is an amino silane system coupling agent The 
liquid crystal cell by which the seal was carried out by claim 1 thru/or the liquid crystal sealing compound of 12 
given in any 1 term 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the liquid crystal cell which used a liquid crystal 
sealing compound and it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Description of the Prior Art] From approaches, such as a dispenser or screen-stencil, if it hits 
creating a liquid crystal cell, after performing leveling without heating or heating for a liquid 
crystal sealing compound, an alignment mark is used, a vertical glass substrate is stuck with high 
precision, and lamination of a vertical glass substrate is usually performed in the process of 
pressing a sealing compound, after applying to a glass substrate. In the liquid crystal sealing 
compound used here, current and the liquid crystal sealing compound which used amines, 
imidazole derivatives, and Hydrazide as a curing agent of an epoxy resin although the heat-curing 
mold epoxy resin was mainly used have the trouble of being inferior to an adhesive property and 
humidity-tolerant reliability. JP,59-24403,B shows that the liquid crystal sealing compound 
whose spreading uses phenol novolak resin as the curing agent of an epoxy resin, adds a solvent, 
and is possible and which was made liquefied is excellent in moisture resistance as an approach 
of solving this trouble. 

[0003] jHowever, in the process which softening temperature is a solid-state 80 degrees C or 
more, and carries out desolventization, when this liquid crystal sealing compound was using the 
phenol novolak resin of three or more nuclides and lamination of a vertical glass substrate was 
performed using this liquid crystal sealing compound, in order that the resinous principle of a 
sealing compound might solidify, by heating this vertical glass substrate, this phenol novolak resin 
had to carry out heating fusion of the sealing compound, and had to perform lamination by usual. 
Moreover, when sticking having enlarged this glass substrate increasingly in recent years, and 
heating, it is the difference in the thermal expansion by the temperature gradient of an up-and- 
down glass substrate, and the temperature gradient by the location of a glass substrate, and it 
has become difficult to stick an up-and-down glass substrate with high precision. Although how 
to stick a glass substrate in ordinary temperature as an approach of solving this problem is 
considered, the sealing compound in which lamination is possible is not yet known for ordinary 
temperature by the liquid crystal sealing compound which uses phenol novolak resin as a curing 
agent. 

[0004] Furthermore, although the multi-processing process divided to the liquid crystal cell of 
every piece after sticking the vertical substrate after forming many electrodes in a glass 
substrate with the latest big liquid crystal cell and assembling was taken, two sheets were taken 
from one-sheet picking of the former [ number of sheets / the / processing ], four sheets were 
taken, six sheets were taken, and the glass substrate itself is increasingly enlarged to nine-sheet 
picking, furthermore, since the liquid crystal cell itself is enlarged increasingly in recent years, 
the stress applied to the seal section at the time of a multi-processing process is compared with 
the former, is boiled markedly, and is becoming large. Therefore, when the force strong against 
the seal section was applied, the problem that exfoliation of the seal section arose cropped up. 
The sealing compound which used the conventional amines, imidazole derivatives, and Hydrazide 
as the curing agent is inferior to an adhesive property, and since the sealing compound which 
used the phenol novolak resin of three or more nuclides as the curing agent has the fault that it 
is hard and weak, it is becoming impossible to correspond to enlargement of a glass substrate 
and a liquid crystal cell, although this is asked for the sealing compound which is excellent in an 
adhesive property and flexibility. Moreover, and it excels in humidity-tolerant reliability further 
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from seal line length becoming long with enlargement of a liquid crystal cell, the sealing 
compound which is excellent in adhesion with a glass substrate from narrow-ization of the line 
breadth of a seal, and has flexibility has been called for. Furthermore, the sealing compound with 
long pot life with little [ workability / of a liquid crystal sealing compound ] thickening of viscosity 
has been called for. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The liquid crystal sealing compound which the 
lamination of a vertical glass substrate was possible for this invention in ordinary temperature at 
the time of liquid crystal cell manufacture, and was excellent in bond strength, humidity-tolerant 
reliability, and flexibility at it is offered. 



[Translation done.] 
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English Translation of JP 10-273644 A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer V7 
produced by Cross Language Inc. So the translation may not reflect the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 

[Means to solve the Problems] 

As a result of people of present invention should have solved the problem, and having repeated 
a study zealously, the present invent ion was completed. That is to say, the present invention, 

(D 
(a) 

Liquid epoxide resin, 
(b) 

A flexibility point by ring and ball method, curring agent comprising novolac resin of less 
than or equal to 75 degrees Celsius, 
(c) 

It is extended filler of less than or equal to 10Atm particle size 
(d) 

It is essential ly based on hardening accelerator (a), a mixture of an ingredient is I iquid with 
an ingredient (b), or it is a I iquid crystal sealant including a thing having a flex ibi I ity point 
of less than or equal to 50 degrees Celsius by the measurement of ring and ball method 

(2) 

A I iquid crystal sealant of (1) that al I chlorini ty is equal to or less than 1, 500ppm of I iquid 
epoxide resin of (1) 
(3) 

(1) that liquid epoxide resin is bisphenol A type liquid epoxide resin and bisphenol F type 
liquid epoxide resin of (1) or a liquid crystal sealant of (2) 
(4) 

Curring agent 20-80 are curring agent comprising novolac resin including bihuclear "body of % 
by weight, it is a liquid crystal sealant of - (3) (1) 
(5) 

Average particle diameter of filler of (1) is a liquid crystal sealant of - (4) 2/xm (1) as 
fol lows 
(6) 

Content of f i I ler of (1) is 5-30 volume % in al I I iquid crystal sealant, i t is a I iquid crystal 
sealant of - (5) (1) 
(7) 

Filler of (1) is alumina and silica, (1), a liquid crystal sealant [0007] of - (6) 
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Hardening accelerator of (1) is latency hardening accelerator, it is a I iquid crystal sealant 
of - (7) (1) 
(9) 

The average particle diameter that latency hardening accelerator of (8) wins in imidazoles of 
solid dispersion type is a liquid crystal sealant of (8) that is less than 6Atm 
(10) 

A latency hardening accelerant of (8) is in amine adduct and a liquid crystal sealant of (8) 
that the average particle diameter is less than 6£6m 
(11) 

Including containing coupling agent, it is a liquid crystal sealant of - (10) (1) 
(12) 

A liquid crystal sealant of (11) that coupling agent of (11) is aminosilane system coupling 
agent 
(13) 

A sealed liquid crystal cell is provided with a liquid crystal sealant as claimed in - (12) 
(1). 
[0008] 

[Mode for carrying out the Invention] 
A liquid crystal sealant of the present invention, 
(a) 

Liquid epoxide resin, 
(b) 

A flexibility point by ring and ball method, curring agent comprising novolac resin of less 
than or equal to 75 degrees Celsius, 
(c) 

It is extended filler of less than or equal to 10Aim particle size 
(d) 

It is essentially based on hardening accelerator. 
[0009] 

Is not limited for liquid epoxide resin (a) used with the present invention in particular , 
for example, bisphenol A type epoxide resin, bisphenol F pattern epoxide resin, N, N- jig rishi 
Ji 1 1 -o- toluidine, N, N- diglycidylani I ine, phenylglycidyl ether, resorcinol diglycidyl ether, 
1, 6- hexanediol diglycidyl ether, t r i methy I o I propane bird glycidyl ether, polypropylene glycol 
diglycidyl ether, manufacture, sold epoxide resin are given (3,4-3 V four' epoxy cyclo) by the 
public such as hexyl methylhexane carboxylate, hexahydro anhydrous di phtalate glycidyl ester, 
but preferably bisphenol A type epoxide resin, bisphenol F pattern epoxide resin, N, N- jig rishi 
Jill -o- toluidine, N, N- diglycidylani I ine are hexyl methylhexane carboxylate, hexahydro 
anhydrous di phtalate glycidyl ester (3,4-3', four' epoxy cyclo), and preferably it is bisphenol 
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A type epoxide resin and bisphenol F pattern epoxide resin. These liquid epoxide resin mixes 
more than two kinds, and i t may be used. Because these I iquid epoxide resin is at room temperature 
liquid, resin viscosity of a liquid crystal sealant in plying-up of a top and bottom glass 
substrate at the time of I iquid crystal eel I production is low, and plying-up in room temperature 
is enabled and gap formation becomes easy. 
[0010] 

Epoxy equivalent 230 of liquid epoxide resin to use with the present invention is preferable 
as fol lows, and preferably less than 210 are lower than 190. Reactivity with curring agent is 
inferior in more than 230, a problem comes out to working properties. In addition, less than 
1, 500ppm are desi rable for a 1 1 chlorini ty of I iquid epoxide resin to use for the present invention, 
and preferably less than 1200 are lower than 1000. That is all for all chlorinity 1500, and 
corrosion of an I TO electrode of a I iquid crystal eel I becomes remarkable. In addition, as for 
the epoxy equivalent, all chlorinity is measured by JISK7236 again by hydrolysis method (the 
fol lowing same) . 

[0011] 

Less than normal 75 degrees Celsius are desirable, and, even more particularly, lower than 65 
degrees Celsius are desirable, and, for curring agent (b) used with the present invention, a 
f lexibi I i ty point by ring and bal I method is novo lac resin of less than or equal to 50 degrees 
Celsius, and the novolac resin which assumes chemical agent having various phenol characteristics 
hydroxy group material is desirable. A flexibility point is measured by ring and ball method 
prescribed in JISK7234. 

[0012] 

For example, for novolac resin, phenol ic system novolac resin such as material and novolac resin 
doing, xylylene frame component phenol novolac resin, dicyclopentadiene frame component phenol 
novolac resin, fluorene frame component phenol novolac resin is given in various phenol such 
as poly phenol ic compound such as polybutadiene, phenol, creosol, ethyl phenols, butyl phenols, 
octyl phenols, bisphenol A, bromination bisphenol A, bisphenol F, bisphenol S, naphthols 
bisphenol A, tetrabromo bi spenol A, bisphenol F, bisphenol S, 4, 4 ' - b i phenyl phenol, 2,2', 6,6' 
- tetramethyl - 4, 4 - biphenyl phenol, 2,2 '- methylene - bis (four - carbinyl -6-tert- 
butylphenol) , tris hydroxy pheny Imethane, pyrogallol, phenols having a di isopropyl idene frame, 
phenols having fluorene frames such as 1, 1- di-4 - hydroxyphenyl fluorene, phenol, preferably, 
phenol, creosol, ethyl phenols, butyl phenols, octyl phenols, 

It is raw materials and various novolac resin such as novolac resin doing, xylylene frame 
component phenol novolac resin, dicyclopentadiene frame component phenol novolac resin, fluorene 
frame component phenol novolac resin in various phenol such as bisphenol A, bisphenol F, bisphenol 
S, naphthols, and preferably it is various novolac resin such as material and novolac resin doing 
in various phenols such as phenol, creosol, octyl phenol, bisphenol A, bisphenol F, bisphenol 
S, naphthols, and particularly preferably it is material and creosol novolac resin doing with 
material and phenol novolac resin doing, creosol in phenol. 
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. [0013] 

Or these novo lac resin mixes more than two kinds alone, and i t is used. In addi t ion, preferably, 
as for the quantity of use of novolac resin used with the present invention, 0.6-1.4 chemical 
equivalent is 0.9-1.1 chemical equivalent as equivalent of hydroxy group of the whole novolac 
resin for epoxy equivalent of epoxide resin in a sealant. In addi t ion, novolac resin is usual ly 
provided as mixture of a thing having phenol ic hydroxy group of higher than 3 by the end of two 
two nucleus body having phenolic hydroxy group and molecular by the end of a molecule from the 
manufacturing process. % by weight is desirable, and 25-70 % by weight depends, and content 
20-80 of two nucleus body are desirable, and preferred phenolic system novolac resin used with 
the present invention is a thing of 30-50 % by weight. 

[0014] 

Preferred novolac resin used wi th the present invention is fol lows general formula in the Novolak 
which assumes monophenol raw materials 
[0015] 

[chemical formula 1] 
[0016] 

(R in an expression shows hydrogen, the lower alkyl, lower alkyl or Halogen m shows 1-3 integers, 
and R may. be a different kind, and m shows 0 or an equilateral integer to n at time of 2 or 3. ) 
It attends, and it is presented. 

[0017] 

In the above formula, for example, for example, for example, as the lower alkyl, bromine is 
given for halogen alkoxy of C1 - C4 such as methoxy, ethoxy, n- propoxy, isopropoxy, n- butoxy, 
isobutoxy, t- butoxy for lower alky I alky I of C1 - C4 such as carbiny I, ethyl, n- propyl, isopropyl, 
n- butyl, isobutyl, t- butyl. As for the positive integer in n, 1-10 are preferable. 

[0018] 

Because, as for the curr ing agent comprising phenol ic system novolac resin to use wi th the present 
invention, as for the constituent which is more than n =1, softening point is high in a compound 
of above formulas, preferred, preferably 25-70 % by weight depends, and preferably,, as for the 
abundance, 20-80 % by weight is usual ly 30-50 % by weight dimension among novolac resin the where 
there is the constituent which is n =0, (the ingredient that the remainder is more than n =1)."~ 

[0019] 

A mixture with the phenolic system novolac resin and liquid epoxide resin is liquid at room 
temperature, or i t is desi rable to have softening point of less than or equal to 50 degrees Celsius 
in measurement of ring and bal I method. In addition, preferably adhesive property with a glass 
substrate and WSfftli'tt can be superior to curring agent comprising phenolic system novolac 
resin to use with the present invention in combination with liquid epoxide resin of less than 
or equal to 230 weight per epoxy equivalent. In reaction wi th epoxide resin of phenol ic system 
novolac resin, as for the phenol novolac resin of two nucleus body (for example, above formulas, 
compound of n =0), adhesive property with a glass substrate improves so that f lexibi I ity appears 
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in rigid configuration it is linear, and to build a bridge for three dimensions cross-link 
configuration by hardening of phenol Novolak hardener of (for example, above formulas, compound 
of n =1) more than three nucleus body. Furthermore, because phenol novolac resin used with the 
present invention is low if a flexibility point is equal to or less than 75 degrees Celsius, 
when resin viscosity of a liquid crystal sealant in top and bottom glass substrate plying-up 
process in liquid crystal cell manufacture is low, it is, plying-up, gap formation become easy. 
[0020] 

For filler (c) to use wi th the present invention, fused silica, crystal I i ne si I ica, silicon 
carbide, si I icon ni tride, boron ni tride, calcium carbonate, magnesium carbonate, barium sulfate, 
calcium sulfate, mica, talc, clay, alumina, magnesium oxide, zircon La, aluminium hydroxide, 
magnesium hydroxide, calcium si I icate, aluminium si I icate, silicic acid I i thium aluminium, a 
zi rconium si I icate, barium titanate, glass fiber, carbon fiber, molybdenum disulfide, asbestos 
are given, preferably i t is fused si I ica, crystal si I i ca, si I icon ni tride, boron ni tride, calcium 
carbonate, barium sulfate, calcium sulfate, mica, talc, clay, alumina, aluminium hydroxide, 
calcium si I icate, aluminium si I icate, and preferably i t is fused si I ica, crystal si I ica, alumina. 
Two kinds of f i I ler mixes the above, and these may be used, when particularly preferably si I ica 
and alumina were used together. 



The greatest particle size of f i I ler used with the present invention is the measurement of laser 
method, and preferably preferably, less than 10A6m, lower than 6Mm are lower than 4^m t and 
particularly preferably the average particle diameter is a thing of less than or equal to 2 
/xm in lower than 4 Mm. If particle size of f i I ler is had a bigger than 10£tm, it is not possible 
for the gap formation after plying-up of a top and bottom glass substrate at the time of I i quid 
crystal cell production to be delicious. For example, silica of such a filler crushes fused 
si I ica or crystal I ine si I ica, is produced by grinding classification. For example, comminution, 
classification do the alumina which it burns, and was provided, and, as for the alumina, it is 
produced alumina or the ammonium alum which it was possible for by blaze hydrolysis of alumina 
or the anhydrous aluminum chloride that it burns in aluminium hydroxide, and it was possible. 

[0022] 

Preferably than 5-30 volume %, content in a I iquid crystal sealant of f i I ler used wi th the present 
invention is 15-25 volume % among liquid crystal sealants except solvent. When content 5 of 
f i I ler is lower than volume %, low degree of viscosity is become so that there is I ittle quantity 
of filler, whom, crawl ing are easy to become have on a glass substrate after I iquid crystal sealant 
swabbing, there is danger that seal configuration is confused. In addition, when there is more 
content 30 of filler than volume %, it is hard to be destroyed, and it is not possible for the 
gap formation of a liquid crystal cell to have too much filler content. 



For example, for hardening accelerator (d) used for the present invention, amide and the amide 
and saline with phenols, the polyvalence carboxylic acid or phosphine acids, Zia the combining 
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things such as 1,8- i/T*f - bicyclo (5.4.0) undecene -7s and the Zia the combining thing and 
saline with phenols, the polyvalence carboxylic acid or phosphine acids, t r i pheny I phosph i ne, 
phosphine, phenols such as 2,4,6- tris aminomethyl phenol such as tetrapheny Iphosphonium 
tetraphenyl borate, amine adduct such as imidazoles, imidazoles and phthalic acid, i sophtha I i c 
acid, terephthal ic acid, trimeri t acid, pyro meri t aci d, a naphthalenedicarboxyl ic acid, maleic 
acid, saline with polyvalence carboxylic acid such as oxalate, dicyandiamide are given. 



For imidazoles, at two - carbinyl glyoxal ine, two - phenyl imidazole, two - undecyl glyoxal ine, 
two - heptadecyl glyoxal ine, two - phenyl -4 - carbinyl glyoxal ine, one - benzil -2 - 
phenyl imidazole, one - benzi I -2 - carbinyl glyoxal ine, one - cyanoethyl -2 - carbinyl glyoxal ine, 
one - cyanoethyl -2 - phenyl imidazole, one - cyanoethyl -2 - undecyl glyoxal ine, 2,4- diamino 
-6 (2'- carbinyl glyoxal ine (D) ethyl -s- triazine, 2, 4- diamino -6 (2 undecyl glyoxal ine 
(D) ethyl -s- triazine, 2,4- diamino -6 (2'- ethyl, 4 - carbinyl glyoxal ine (D) ethyl -s- 
triazine, 2,4- diamino -6 (2'- carbinyl glyoxaline (D) ethyl -s- triazine isocyanuric acid 
appendage, 2:3 of two -carbinyl glyoxaline isocyanuric acid, appendage, two - phenyl imidazole 
isocyanuric acid appendage, 2 - phenyl -3,5- dihydroxymethyl glyoxaline, 

2 - phenyl -4 - hydroxymethyl -5 - carbinyl glyoxal ine, 1 - cyanoethyl -2- phenyl - 3, 5- dicyano 
ethoxymethyl glyoxaline are put up. 



For example, appendage, two - pheny I imi dazole isocyanuric acid appendage, imidazoles and 
phthalic acid, i sophtha I i c acid, terephtha I i c acid, trimerit acid, pyro merit acid, a 
naphthalenedicarboxy I ic acid, maleic acid, saline with polyvalence carboxylic acid such as 
oxalate, amine adduct are given for a preferred person among these hardening accelerator at 2, 4- 
diamino -6 (2'- carbinyl glyoxaline (D) ethyl -s- triazine isocyanuric acid additions, 2:3 
of two - carbinyl glyoxal ine isocyanuric acid. Preferably 0. 5-20 part by weight is 1-15 part 
by weight as against 100 epoxide resin part by weight, and preferably addition quantity of 
hardening accelerator is 2-10 part by weight. 



As for the these hardening accelerator, merits such as improvement (extension of pot I ife length 
of time) of working properties have one used in a form of latency hardening accelerator, preferred. 
Latency hardening accelerator dissolves by means of being heated with a sol id at room temperature, 
hardening accelerator (for example, imidazoles) of the solid dispersion pattern which is hard 
to be dissolved in microcapsule mold curing accelerator and solvent and the epoxide resin which, 
for example, did these hardening accelerator agent in microcapsule wi th a thing having character 
responded as hardening accelerator for the first time, amine adduct are given. 



Average particle diameter of latency hardening accelerator of solid dispersion type is the 
measurement of laser method, and preferably lower than 4ahti depend, and preferably, among these 
hardening accelerator, less than 6£tm are lower than 3A6m dimension. When average particle 
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diameter uses big latency hardening accelerator than 6/xm, it is difficult dispenser swabbing, 
and, in addition, therefore, as for the configuration after swabbing, seal configuration after 
seal is not uni form not uni formi ty either. In addi tion, rough coarseness and minuteness of f i I ler 
is confirmed by a sealing member after a seal of a liquid crystal sealant using the hardening 



As for the liquid crystal sealant of the present invention, hardener (b) comprising novolac 
resin of less than or equal to 75 degrees Celsius, particle size are essential ly based on f i I ler . 
(c) of less than or equal to 10Mm and hardening accelerator (d) the liquid epoxide resin (a), 
a flexibility point by ring and ball method (a), constituent, (b), of constituent, preferably 
lower than 40 degrees Celsius depend, and preferably lower than 50 degrees Celsius are 
characterized by lower than 30 degrees Celsius, the thing that preferably is at room temperature 
I i quid in measurement of ring and bal I method softening point of mixture (fusion) . . When i t is 
high, a f lexibi I ity point does with a I i quid I i qui d crystal sealant using solvent than 50 degrees 
Celsius, but when, for this case, a top and bottom glass substrate can be affixed so that it 
is necessary, and a sealant after solvent vaporization becomes solid, and vaporization process 
of solvent performs without heat to the glass substrate that plying-up of a top and bottom glass 
substrate in I iquid crystal cell manufacture goes up and down, because a I iquid crystal sealant 
cannot be closed at room temperature, it is not possible for manufacture of a liquid crystal 
cell. When a liquid crystal sealant of the present invention is at room temperature liquid, 
when the degree of viscosity considers working properties, 200-400 poises (25 degrees Celsius) 
degree i s sui table. 



Solid epoxide resin more than one kind or two kinds can be added into a liquid crystal sealant 
of the present invention. For used solid epoxide resin, it is existence in heterocycle such 
as material and novolac resin doing, xylylene frame component phenol novolac resin, 
dicyclopentadiene frame component phenol novolac resin, a glycidyl ether apparition of various 
novolac resin such as fluorene frame component phenol novolac resin, alicycle formula epoxide 
resin having a I iphatic frames such as cyclohexane, iso Shea nul I ring, hydantoin ring in various 
phenol such as bisphenol A, bisphenol F, bisphenol S, 4, 4 '- bi phenyl phenol, 2, 2', 6,64,4'- 
tetramethyl -' - bi phenyl phenol, 2, 2 ' - methylene - bi s (four - carbinyl -6-tert- butyl phenol) , 
tri s hydroxy pheny Imethane, pyrogallol, phenols having a di isopropyl idene frame, phenols having 
fluorene frames such as 1, 1- di-4 - hydroxypheny I fluorene, the polyfunct ional epoxy resin which 
are a glycidyl ether appari tion of polyphenol chemical agent such as polybutadiene phenol, phenol, 
creosol, ethyl phenols, butyl phenols, octyl phenols, bisphenol A, bisphenol F, bisphenol S, 
naphthols The epoxide resin which made bromination phenols such as heterocyclic epoxide resin 
to grind, bromi nat ion bi sphenol A, bromination bisphenol F, bromination bisphenol S, bromination 
phenol Novolak, bromination creosol Novolak glycidy is given, the use quantity is used in the 
field which does not affect melting point of a provided sealant, working properties, physical 



accelerator that average particle diameter is bigger than 6Atm. 
[0028] 



[0029] 
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property. In addition, as for all chlorinity of this solid epoxide resin, less than 1, 500ppm 
are preferable, arid preferably less than 1200 are lower than 1000. That is al I for al I chlorini ty 
1500, and corrosion of an IT0 electrode of a liquid crystal cell becomes remarkable. 
[0030] 

Coup I ing agent can be added into a I i quid crystal sealant of the present invention. For coup I ing 
agent, for example, three - glycide Kishi propyl trimethoxysi lane, three - glycide Kishi propyl 
carbinyl dimethoxy si lane, three - glycide Kishi propyl carbinyl dimethoxy si lane, two - (3,4- 
epoxy cyclohexyl) ethyl trimethoxysi lane, 

Si lane system coup I ing agent agent such as N- phenyl - r - aminopropy I trimethoxysi lane, three 
N- (two - aminoethyl) - aminopropyl carbi ny I dimethoxy si lane, three N- (two - aminoethyl) - 
aminopropyl carbinyl trimethoxysi lane, three - aminopropyl triethoxysi lane, three - mercapto 
propyl trimethoxysi lane, vinyl trimethoxysi lane, three N- (two - (vinylbenzyl amino) ethyl) - 
aminopropyl trimethoxysi lane hydrochloride, three - meta chestnut Loki Cipro pill 
trimethoxysi lane, three - chloropropyl carbinyl dimethoxy si lane, three - chloropropyl 
trimethoxysi lane, 

Diisopropyl (N- ethylamino ethylamino) 9=-^*— h -f V^P tfJU h U -f VXf7 P-T Jls^f*— 
h Chita aluminum (v^^^JUtfP 7^77i- M Titanium system coupling agent such as Oki 
ti acetate, tetrai sopropy I di (dioctyl Foss fighting spirit) 3-$^— K neo-alkoxy bi rd (p -N- 
(P - aminoethyl) aminophenyl) h 

Zr - acetylacetonate, Zr - methacrylate, Zr - propionate, neo-alkoxy zirconates, neo-alkoxy 
tris neo decanoyl zirconates, neo-alkoxy tr is (dodecanoyl) >^)V7*— JUvJUzi^— h 

neo alkoxy tris (ethylene diamino ethyl) zirconates, 

Neo-alkoxy tris (m - aminophenyl) zirconates, ammonium Zr carbonate, Al - acetylacetonate, Al 

- methacrylate, Zr such as Al - propionate or aluminate coupl ing agent is given, but preferably 
it is silicon system coupling agent, and preferably it is aminosilane system coupling agent. 
WSflfltt be superior by using coupling agent, and the liquid crystal sealant that falls of 
adhesive strength after moisture uptake are had little is provided. 

[0031] 

A I iquid crystal sealant of the present invention may add solvent to improve working properties 
to make degree of viscosity low degree of viscosity. For example, for the solvent which can 
be used, alcohols solvent, ethers solvent, acetate system solvent are put up, independent, or, 
as for these, higher than one kind or two kinds are mixed, and it can be used in arbitrary ratio. 

[0032] 

For example, for alcohols solvent, alkoxy alcohols such as ethanol, alkyl alcohols such as 
isopropanol, three - carbinyl -3 - methoxy butanol, three - carbinyl -3 - ethoxy butanol, three 

- carbinyl -3-n- propoxy butanol, three - carbinyl -3 - isopropoxy butanol, three - carbinyl 
-3-n- butoxy ti butanol, three - carbinyl -3 - isobutoxy ti butanol, three - carbinyl -3-sec- 
butoxy butanol, three - carbinyl -3-tert- butoxy Shibuta Nord are given. 

[0033] 
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For example, for ethers solvent, 1 value alcohol ethers solvent, alkylene glycols mono alkyl 
ethers solvent, alkylene glycols di alkyl ethers solvent, di alky I ene glycols alkyl ethers solvent, 
trialkylene glycols alkyl ethers solvent are put up. 



For example, for 1 value alcohol ethers solvent, three - carbinyl -3 - methoxy butanol methyl 
ether, three - carbinyl -3 - ethoxy butanol ethyl ether, three - carbinyl -3-n- butoxy Shibuta 
Nord ethyl ether, three - carbinyl -3 - isobutoxy Shibuta Nord propyl ether, three - carbinyl 
-3-sec- butoxy butanol - isopropyl ether, three - carbinyl -3-tert- butoxy butanol -n- butyl 
ether are given. 



For example, for alkylene glycols mono alkyl ethers solvent, propylene glycolmonomethyl ether, 
propylene glycol thing ethyl ether, propylene glycol thing propyl ether, propylene glycol thing 
isopropyl ether, propylene glycol thing -n- butyl ether, propylene glycol thing iso butyl ether, 
propylene glycol thi ng -sec- butyl ether, propylene glycol thi ng -tert- butyl ether, ethylene 
glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol thing propyl ether, 
ethylene glycol thing isopropyl ether, ethylene glycol thing -n- butyl ether, ethylene glycol 
monoisobutyl ether, ethylene glycol thing -sec- butyl ether, ethylene glycol thing -tert- butyl 
ether are given. 



For example, for alkylene glycols dialkyl ethers solvent, propylene glycol dimethy lether, 
propylene glycol diethyl ether, propylene glycol d i propyl ether, propylene glycol diisoprpyl 
ether, propylene glycol di-n- butyl ether, propylene glycol diisobutyl ether, propylene glycol 
di-sec- butyl ether, propylene glycol di-tert- butyl ether, ethylene glycol dimethy lether, 
ethylene glycol diethyl ether, ethylene glycol di propyl ether, ethylene glycol di isoprpyl ether, 
ethylene glycol di-n- butyl ether, ethylene glycol diisobutyl ether, ethylene glycol di-sec- 
butyl ether, ethylene glycol di-tert- butyl ether are given. 



For example, for d i a Iky I ene glycols alkyl ethers solvent, dipropylene glycol methyl ether, 
dipropylene glycol ethyl ether, di propylene glycol dipropyl ether, dipropylene glycol diisoprpyl 
ether, dipropylene glycol di-n- butyl ether, dipropylene glycol diisobutyl ether, dipropylene 
glycol di-sec- butyl ether, dipropylene glycol di-tert- butyl ether, diethylene glycol dimethyl 
ether (jig lime), diethylene glycol diethyl ether, diethylene glycol dipropyl ether, diethylene 
glycol di isoprpyl ether, diethylene glycol di-n- butyl ether, diethylene glycol di isobutyl ether, 
diethylene glycol di-sec- butyl ether, diethylene glycol di-tert- butyl ether are given. 



For example, for trialkylene glycols alkyl ethers solvent, alkylene glycols dialkyl ether such 
as tripropylene glycol dimethylether, tr i propylene glycol diethyl ether, tridipropy lene glycol 
dipropyl ether, tripropylene glycol diisoprpyl ether, tripropylene glycol di-n- butyl ether, 
tripropylene glycol diisobutyl ether, tripropylene glycol di-sec- butyl ether, tripropylene 



[0034] 



[0035] 



[0036] 



[0037] 



[0038] 
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glycol di-tert- butyl ether, trienthylene glycol dimethyl ether, triethylene glycol diethyl ether, 
tr i ethylene glycol di propyl ether, triethylene glycol diisoprpyl ether, triethylene glycol C 
-n- butyl ether, triethylene glycol diisobutyl ether, triethylene glycol di-sec- butyl ether, 
triethylene glycol di-tert- butyl ether is given. 
[0039] 

For example, as acetate system sol vent, it is ethylene glycol monomethyl ether acetate, ethylene 
glycol monoethyl ether acetate, ethylene glycol thing propyl ether acetate, ethylene glycol thing 
isopropyl ether acetate, ethylene glycol thing -n- butyl ether acetate, ethylene glycol thing 
-sec- butyl ether acetate, ethylene glycol monoisobutyl ether acetate, ethylene glycol thing 
-tert- butyl ether acetate, propylene glycolmonomethy I ether acetate, propylene glycol thing 
ethyl ether acetate, propylene glycol thing isopropyl ether acetate, propylene glycol thing 
propyl ether acetate, propylene glycol thing -n- butyl ether acetate, propylene glycol thing 
-sec- butyl ether acetate, propylene glycol thing isobutyl ether acetate, propylene glycol thing 
-tert- butyl ether acetate, three - carbinyl -3 - methoxybutyl acetate, three - carbinyl -3 - 
ethoxy butyl acetate, three - carbinyl -3 - propoxy butyl acetate Solvent such as three - carbinyl 
-3 - isopropoxy butyl acetate, three - carbinyl -3-n- butoxy ethyl acetate, three - carbinyl 
-3 - isobutoxy t i butyl acetate, three - carbinyl -3-sec- butoxy t i butyl acetate, alkylene glycols 
mono alkyl ether acetate, ethylene glycol diacetate such as three - carbinyl -3-tert- butoxy 
ti butyl acetate, diethylene glycol diacetate, triethylene glycol diacetate, propylene glycol 
diacetate, di propylene gl ycol diacetate, tri propylene glycol diacetate, butyl acetate is given. 

[0040] 

Though, for example, 200-400 poi ses (25 degrees Celsius) are similar, and the degree of vi scosi ty 
that quantity of use of solvent can apply a liquid crystal sealant by a dispenser or methods 
such as screen process decorating adjusts, the arbitrary quantity that it is necessary can be 
used, non-volatile component 70 of the whole liquid crystal sealant usually uses so that 
preferably it is in 85-95 % by weight more than % by weight. 

[0041] 

The epoxide resin, novolac resin add solvent in a I iquid crystal sealant of the present invention 
if necessary, i t is dissolved by a heat mixture churn , even more part icularly, filler, hardening 
accelerator add specified quantity such as coup I i ng agent, ant i foamer, leveling agent if 
necessary, i t can be produced by, for example, being mixed by bal I mi 1 1, sand mi 1 1, three roll. 

[0042] 

Opposed, and a liquid crystal cell of the present invention places the a pair of basal plate 
which formed a predetermined electrode to a glass substrate at predetermined space, ci rcumf erence 
is sealed wi th a I iquid crystal sealant of the present invention, I iquid crystal was sealed in 
the clearance. Of a pa i r of basal plate, for example, for the formula to a I iquid crystal sealant 
of the present invention wi th spacers (gap control rod material) such as glass fiber after add i t ion, 
after one, having applied the liquid crystal sealant with a dispenser , for example, solvent 
is vaporized in heat for 100 degrees Celsius 10 minutes, gap soup stock is performed in plying-up, 
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press with a top and bottom glass substrate in an occasion, it can be got by stiffening at 160-180 
degrees Celsius for one or two hours. In this way a I iqu id crystal eel I of the provided present 
invention was adherent and was superior in resistance to moist heat. For example, glass fiber, 
glass bead are nominated for a spacer. The diameter is different depending on purpose, but 
preferably 2-10Mm are usually 4-7 Atm. As for the quantity of the use, 0.1-4 part by weight 
is preferable for 100 I iqu id crystal sealant part by weight of the present invention except solvent, 
and preferably 0.5-2 part by weight is 0.9-1.5 part by weight dimension more. 
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* NOTICES * 



* 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] An example is raised to below and this invention is explained to it in more, detail. 

[0044] Weight per epoxy equivalent makes propylene glycol monoethyl ether acetate 40g of a solvent carry out the 
heating dissolution of 100g (RE-310S, 500 ppm of all chlorinity, Nippon Kayaku make) of the liquefied bisphenol A 
mold epoxy resins of 185, and the 54g (PN-152, Nippon Kayaku make) of the phenol novolak resin whose softening 
temperature is 50 degrees C as a curing agent as example 1 epoxy resin, this resin solution — as a bulking agent, 
particle size carried out N-phenyl-gamma-aminopropyl trimethoxysilane 20g by 3 micrometers or less (mean particle 
diameter of 1.5 micrometers or less) silica 32g, particle size carried out mixed distribution with 3 rolls as 0.5 
micrometers or less (mean particle diameter of 0.5 micrometers or less) alumina 83g, and a coupling agent, mean 
particle diameter added 3 micrometers or less 2 MAOK-PW(Shikoku formation make) 5g as a hardening accelerator, 
and the liquid crystal sealing compound of this invention was obtained. The mixture of this epoxy resin and phenol 
novolak resin was liquefied at 25 degrees C, and viscosity was 10000poise (25 degrees C). 

[0045] 7-micrometer glass fiber 1g is added to 100g of glass substrate lamination gap formation test profit **** 
liquid crystal sealing compounds as a spacer, and mixed churning is performed to them. This liquid crystal sealing 
compound is applied with a dispenser on a 50mmx50mm glass substrate, and after volatilizing a solvent, the glass 
substrate of the same size is covered over that glass substrate for superposition and a load at 25 degrees C with 
hot plate heating. It checks whether the liquid crystal sealing compound was crushed at this time, and the vertical 
glass substrate has stuck in it (superposition test of a glass substrate). Then, it crushes on a 140-degree C hot 
plate, applying a load, and checks [ whether the liquid crystal sealing compound was crushed to the thickness of a 
7-micrometer spacer and ] under a microscope (gap formation test of a glass substrate). The result was shown in 
Table 2. 

[0046] 7-micrometer glass fiber 1g is added to 100g of moisture-proof bond strength test profit **** liquid crystal 
sealing compounds as a spacer, and mixed churning is performed to them. After having applied this liquid crystal 
sealing compound with the dispenser on the 50mmx50mm glass substrate, and hot plate heating having performed 
solvent volatilization and hardening the 2mmx2mm piece of glass at 180 degrees C of lamination on that liquid 
crystal sealing compound for 1 hour, the pre shear cooker test was performed on the conditions of 121 degrees C, 
two atmospheric pressures, and 100% of humidity, and shear bond strength was measured. The result was shown in 
Table 2. 

[0047] It blended according to the formula of examples 2-5, the example 1 of a comparison, and two table 1, this 
invention or the liquid crystal sealing compound for a comparison was obtained like the example 1, and it evaluated 
similarly. The evaluation result was shown in Table 2. As Table 2 shows, it turns out that examples 2-5 are excellent 
in ordinary temperature lamination nature and moisture resistance. 
[0048] 
[Table 1] 

Table 1 Fruit ** Example The example of a comparison 1 2 3 4 5 1 2 epoxy resins A (liquefied : weight per epoxy 

equivalent 185) 100 85 100 100 100 - 100 B (the shape of a solid-state: weight per epoxy equivalent 480) - 15 

100 - Curing agent A (50 degrees C of softening temperatures) 54 30 54 54 54 — B(80 degrees C of softening 

temperatures)- 17 24 - C - 1 5 Bulking agent Silica with a particle" size of 3 micrometers or less 32~ 

32 95 - 32 15 15 An alumina with a particle size of 0.5 micrometers or less 83 83 - 125 83 50 50 hardening 

accelerator A -5 Amine adduct 8 88 8 2-ethyl-4-methylimidazole 2 - solvent 40 55 40 40 

40 58 50 silane coupling agent 20 20 20 20 20 Softening temperature 

of novolak resin 50 60 50 50 50 80 Softening temperature of the mixture of - epoxy resin and a curing agent Liquid 
35 Liquid-liquid Liquid 75 - [0049] Explanation epoxy-resin liquefied epoxy-resin [ of a use raw material ] A: 
Bisphenol A mold epoxy resin (RE-310S Nippon Kayaku make) 

Solid-state-like epoxy-resin B: Bisphenol A mold epoxy resin (product made from Epicoat 1001 oiHzed shell) 
Curing-agent curing agent A: Phenol novolak resin (PN-152: 40% Nippon Kayaku make of dikaryon content) 
Curing agent B: Phenol novolak resin (PN-80: 12% Nippon Kayaku make of dikaryon content) 

A curing agent C:2, a 4-diamino-6-(2'-methyl imidazolyl (1) ') ethyl-s-triazine isocyanuric acid addition product (2 
MAOK-PW Shikoku formation make) 

The hardening-accelerator hardening accelerator A:2, a 4-diamino-6-(2'-methyl imidazolyl (1) ') ethyl-s-triazine 
isocyanuric acid addition product (2 MAOK-PW Shikoku formation make) 

amine adduct (3 micrometers or less of mean diameters) Friend cure MY-H Ajinomoto 2-ethyl-4-methylimidazole 
2E4MZ Shikoku — formation — make — solvent propylene glycol monoethyl ether acetate silane coupling agent N- 
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phenyl-gamma-aminopropyl trimethoxysilane (KBM-573 Shin-Etsu Chemical make) 

[0050] 

[Table 2] 

Table 2 Fruit ** Example Ratio ** Example 1 2 3 4 5 1 Superposition of 2 glass substrates O O O O O x Gap 
formation of O glass substrate O O O O Bond strength after an O ** O moisture-proof test (kg/cm2) 
300 290 312 322 300 240 50 [0051] O :lamination fitness ** : although lamination of the glass substrate in ordinary 
temperature is not made, since a liquid crystal sealing compound fuses with heating, the gap broth at the time of 
heating is possible. 

x: Poor lamination [0052] It turns out that the liquid crystal sealing compound of this invention has the superposition 
nature in the ordinary temperature of the vertical glass substrate at the time of liquid crystal cell manufacture, and 
a good gap plasticity, and they are excellent in moisture resistance so that clearly from Table 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Manufacture of the liquid crystal cell which the lamination of the 
vertical glass substrate at the time of liquid crystal cell manufacture was possible in ordinary 
temperature, and was excellent in bond strength, humidity-tolerant reliability, and flexibility was 
attained by using the liquid crystal sealing compound of this invention. 
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[0 0 1 1] *»Wefflv^6*t-S8!fb#J (b) 

6 StHT, $ blcfff U< Ii5 0 W© / ^ ^ 

S K7 2 3 4 I^M^HSS^i: SJS^n^o 

[0012] stityyfmmkisxtt* mtLtzv*?* 

y-/UA, rh77 ? n^tf^7xy-^A, ¥7.7 
— yUF. tf^^^y — yus, 4, 4' —\*y_j*=?/ir'7=. 

yK 2, 2' , 6, 6' -^h^^^/U-4, 4' 
-t^cn—yl^ /t^ 2, 2' — /fl/V- fJ* 

(4-^f/U-6-t e r t -^f;i/7xy-7l/) , h 

y , a\fv j f>^^'riy^y-^m, 1. 1 

4 - t Kn^r^^oiriyv^/Vyru>'^<Dy r /U^-U>''H'*& 
Srfta7xy-A«, 7xy^W^y^;;xy§ 
co^y /Hb^^, 7xy- yi^, ^u/- yi^S, 

ji^yu^^y — yv^g, ^^-yi-^^/— yi-®, rtff-;\>y 
zn/— y^, hf^^3,y— ;l/A, ^a^fbtf^^^y — 



O*® 7 y -/u Sr IS** £ "f 5 J # ^ y * mm . 
;^i/yf»^7x y -vw #9 y * Wl«©7 * y 

^7x/-;UF, -TV /U^^<7> 

^t»tlF7x;-;u/#7y^«B, ^v^n^v* 

~y— *m&m&k^z;tf9v?mm*&<o&m;&y 



5^ i//-;W^77^ffli-C*So 

[0013] zti(b<os7$7v?mm\*m&'?x\*2m 

i^ttO. 6—1. 4{t^Sfi, #;£b<f3:0. 9- 

1. ifb^SfiT-feSp ytfyy^tttflBte, ^coj? 

mi-z>2mftk#*tp\c3 msi±<o y~; — ^h** g£g 

^t!dS2 0-8 0ifl%, 3*t<«;25~70li 

%> £9#£L<te3 0 — 5 offig%<Dt><D-e*>So 

[0 0 14] *^-Cffl^e>tl^UV^7^^i 
«Btt*y^*y-/t'aS:J®)p|-ti-5/5K7y^'C, TIE 

[0 0 15] 

[ft: U 




[0 0 16] (SfR^ dcHi, {6«T/u=*VK <6^T 

So 

[0 0 17] Jbffi^^*5V^T, *&®TjV*~;X>t LTf*, 
yK n-^^/K > >fy^f^, t -yfv^OC 1~ 

vv- - — - 

[0018] *?g^-cffifflt 6 7x / -^y >i?7 7^ 
•■^bftftBJft^rtJiB^^ls^Kdav^r,, n = 1 

^^ffli t t 3 iS»2 0-8 0SS%> JftL<fj;25-70 
Sfi%, J:D9*L<fj:3 0-5 0li%8Stfea 
(»5ttn=l£A±-C*S*») . 

[0019] ±MZ7~;-^yi$y ytmmtm^ 



(R)m 



3 OWTO^^^^^Jig^^^fc-fr^V^T, 
y^S^jVSfty yfffimU. 3»tfcEU: (#Jx.tf_tfci 

*fc*5i^Cn = 1 (DikS%o) co;7^y— /uy #y y ^ 

art ^ B*(OM* ^A^II.©»JlB«!i*36SffiV^ <o bta 
[0 0 2 0]*^T^fflt5^«l (c) tUlt 
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# • 



m. k»#a->»a, 

[o o 2 i j ^M^fflvNfetts^saaiios^taratt, 

if— «fe«>a!|«-e 1 0 /i ra»T, U< f* 6 fi mSk 

B^>y#3U*te*^y#&i*#u Mtsrtiao 
a lt -c # it r j\s * -rx^MTkmtT^ * n A 

[00 2 2] #«B-C«ffl $<X*3t*»J<D«a^-/V»J 

85%. J:9#*U<J4i 5-2 5fH8%T?4>5 0 
[00 2 3J **M^fflV^e>ixSfflE^4£it#J (d) £L 

m. jyyf/i&t* "r^y^^m. bv^v^hm. t* 

<DT ^ h«t«7 ;Ki^7x; —Am. 

/is#>wtm. xny^^y^>wmt<omm. i, s- 
v?rf-^p (5. 4. o) ^yfty- 7^00^ 
TVit&m&xmvTWk&mky^s-^M, wsa# 

ffi^/w^^a. Xt±:?*;*:7-f ^»*£<0tfBg, hy 

77xx;njfl/- h^(7)7^^^7^ 2, 4, 6 — h 

y XT ^ / ^ f ;i^7 x / -;u§(D7 x y -;VS, > 

[0 0 2 4] ^^/-^itLTIt * 
2 - 7 =n — /u-f ^ ^ /K 2 - ^ ^f^/V 

m^/i/- 4 5vwf 1 --O-v^u-2- 

7^^^ * /K 1 sVvyP- 2 -^^vW ^ 

/K 1 - i/7/x^- 2 - 7x^/W i /K 1 



->>77 xf^- 2 - >)yf^W ^ 2, 4 

-v ? T^/-6 (2* *vW ^/-/u (1 ' ) ) 
xfyu- s -HJ7^ 2, 4-v ? T^y-6 (2* 

- $ yrww ^ y^/v ( i • ) ) 3i^/v— s - h y 
7^y, 2, 4 -v^r £ / - 6 (2* -^^vu, 4 
3vW S ( 1 * ) ) ^/V- s - h 'J7^ 

2, ^ / -6 (2* -^^/V-f fV 

a* ) ) xf/u- s -hy7^^y>'7^»w 

2 - ^ f ;K $ y ->7^;U|[© 2 : 3 

ft*** 2-7x-/^ * yi/T^/^WW 
«K 2-7x-;u-3, Kn^i/^fM^ 
/K 2-7x-;u-4-tK»^f;i'-5-^ 
^VM^^V— /V\ l-^7;i^-2-7x-;v- 

3, S-^yx h^Vj*^/W 5: yi^asfctf 

[0025] rn?>w{bffiat»j^)5*>#* u^tcot u 

Tf*. #Jx_f*2, 4-v ? T^y-6 (2' -;*?vWS 

( i • ) ) s - h y 7^y • >fyv7 

fi-7^;v^ hy^y^hS, trn^y^Mft, 

*C 0 . 5-2 0SSfifB4T*L<ttl~l 5SSffl-C*> 

[0026] ^nb«fWBiS3Rira, *^BHt:fliaisa<7> 

j%trv—Am) . 7^7^ h^ff^nso 
[oo2 7] ^ne>wb«Jt*^5*>, 

■TS«-e*s. w«aca*s e .#* m £ 9 v ^awEttait 

[0 0 2 8] *aS^<Z)«ft^— /V^ltt, ±8S^»tt^# 
=¥^«MB (a) % SS3*jSfeiC<t6«Cffci^7 5tHTOy 
#^y^»J!B^6*Sa{b9J (b) , WlOMmJ^ 

T*>as*#j (c> % (d) *&mA»t 
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u (a) f&ftt (b> &&(a mm m&vo<7>mt& 
#18* swasurc 5 o^exT, »* l< t*4 o^t. 

(2 stc) a**iia-e*«. 

[0 0 2 9]*i«S^SJPt 11^28 

*y^J — ;i^F, tr^y^y — yvs, 4, 4 ' -tf;7^ 
^/u^y— /K 2, 2* , 6, 6' -f h^f/^- 

4, 4' -tr^rnnA^iny— /V, 2, 2' 
(4-^^vU-6 - t e r t 

1, 1 —v?- 4 — t Kp^i/^m^/W^/U^-W^^cr)^ 

y Mcfb. istv^^^mwmftfa 

prAfb^^y^y — /PA, -Mbfcf^:7^y — /PF, 

^««gW±»*Stt 1 5 0 0 p p m^T> U< » 1 

mm* i s o o£k±-?&m£k±^<D i Tosg^w 

10 0 3 0] #*W0>«*S/— yi^PJ^tt, *y^!Jy^ 
-^JJ^K^P h=3r^y, 3- 




^U^K^^o^^W h^r^>7^ 2- 
(3, 4-x##^>^c^i//U) xf/i/MJ^ 

N-7x^;l/-v-r^7Dfc p /H>!J^ |> 
N — (2-T^y^^/W) 3-T^y^a 
tVl^^/U^y h^v/V^y, N- (2-7;yxf 

AO h^^y, 3 

^ntT/Why y b*isis5> % hr^;Vh^h^'>i/7 
>\ N- (2- (^U^y^T^y) rc^./l/) 3 - 

y n^ri/^n tf/u h U y h^^iy^V', 3~^nn^n 
\£tv h=*^>7>\ 3-^nn^u tv^h y 

nfc?/u( N-^f;vr^7x^r^7) K 

-f h) K *t7;^^Vhy (p-N-< 0 - 

r ^ y t ^ jy^^M ^?*—h*g<D?-?>> 

^X^y'Vl/PM. Zr-7-feWt^-h, Zr 

^t7/w^^-yhy^( Kf 5 */^ 
/u) -o-e y^/V7t-^^3^- k ^^ryw^^r 
is h y ^( i/y^7 ^ sxl^/u) s^aifc— K ^ 
^7/1/3^5/ h y ^ ( ra -r ^ / 7xx;l/) ^=i* — 
K 7^-!)^>=ir:i)^- >J?^— K A 1 -T 

*7/yy^iT«)5 e *vzf})^#m$:®im~tz>mc. 

tft^c tt«L5 5»#Ji: LTIi, «^fiT^=i— 

[0032] Tju^ju^mMtvx^ m?L&^*; 

-3-^l^^rv'^^y— /U x 3 -y ^/U- 3 - n~zfu 

y-/K .3-yf^-3-^fy7 > p^y^ 

^y— /K 3-y^/U~3-n-^b^rW^^y — 

/K 3-y ^/v-3->f y^h^y^y- 3- 

- 3 - t e r t -Zf b**sisjr# y — /^coT/V^^v/ 



* 

[0033] ^-r-z^mmt^r^ «*.tfitfr^ 

^—f /^mM. v^T/^l/y^U =:— ybTA-^r/Uxn- 
"r/^^J, h y TVl^UV^y x— y^T/l^yl^n--^ 

{ 0 0 3 4 J 1 17/V^- yWxx— 7vWf<}g3Tj£ UCtt, 
ftIX.^3-^f/V-3-^ h^iy^y-A-y ^/I'xc— 
7VK 3 -J^Sls- 3 — xt h ^i/^ ^ 7 

3 - y ^A— 3 - n - :/ h 3r is is 7 # y -;^f- 
yuoc— -ryu, 3-^f;i/-3-^y^ h=*s^>:y*y~ 

/K/n ^Vuxi— yvK 3 - y ^.tV— 3-sec-^h^r 

v:/^ y — /^-^ tvu^— yvK 3-y^vv-3 

- t e r t — ^ h^r^y^^y — A'- n -z/^VIoc—tvV 
[0 0 3 5] a-;K/T/V^^7 

/Wfc$g#Ji LTte. ^Jxtf^n tf^^^y ^^^y y 

tVy / ]j p y y 7" □ tvvx-r/v, ^nt'u- 
y ^ — yi^e ; 4 V :y fvw-xi— tvk ynt^y^yn- 

;^y- sec — ^^yV-xx— yvK ~?xi t'l/y/U xr — 
wy-ter t-yf/Ux-T/K WV/y xi— 
y^yy^x-r/K xc^uiy^y xi— yl^eyxL^y^ 
x^:— ^yu % xx^i^y^y XI— yi^ey tVwxx— ryi^ 
xf l^y^U 3^;^//f y y^n h°yyxi— tvk rc^- L/ 

U - n - yf ;1/x^-t;k xfi/y^y 

X— yv^y-r yyf/^-j/K xf i/y^y3-/wt 
;-sec-^f;vx-7^ m^uv^y xi— yi^ty 

- t e r t -^/Vxc— T/U^frJbtfbtl&o 

[0 0 3 6] T^Zrl'^yy xj — ywr/TA^/Vxi— TVV 

Mmmti^ra. t*uy^y xi-yvv>y^yv 

xx— ryl^ ynb D l/y^D X— yyi/XL^yl/Xi- x/K -f 

p f i/yy y n-yi/^n t%x-f;v, T'nif^y^ 
y xi— ybi^ y;/utfyWii— ^ntfi^v^yxr— 

y/f/i/x-f/i/, yn t p u>-^y s e c — 

^^/uxi— f^/K fyy^y t e r t — 

/K xc^-L/>-^y :x — ;u^x^;l/X- 7VK ^f^V^ 

y □-/u^/pt'/ux-T/i/, xc^i^v^y xi— yi^>Y 
yy^ evuxx— tvk xt^u-v^y xi— /u>?-n-^ 
/bzn— t 1 /^ i^yy y xi — yyv^ y^^yi^n— t- 

/I., xf i/yyjj X7— /i^iy- sec -y^yvxn— 

xf xi— yi^- 1 e r t - r/^VUXTL— ^yi^tfS 

[0 0 3 7] ^7;^ky^!i n— yWT/l^/Vxn- ^/v 
^Itltlt ^Jx.{^^ab°u^^y xi— yuy^yw 

xx— tvi^ i/^ci h'l/yyy 3— A-xi^/V-xi— vvK 




h*U>^/y xi— bVL-xt— x/K S^/o 

y^!) ^-;u^-f y/c t>x-r/w, ^7otVy^ 
y xi— /l^-n -:/*vU3c— tvK v/7D^l/yy!i X7 

y/f/i/x-r/K ^ynfi/yyi) x* — yv^? 
-sec - rA<. v^n^l/y^y =? — yv^ 

- t e r t — :/^yloi- v?x^uyy y xi— yv>? 
y^yUxi— ~ryV (>^y>YA) % v^xz^W^^y =r— 
i/xxfvWxx— ^yV x ^xi^ 1/y^ y x7— yUi/^u fcfyVxx 
— l^y^ l J xi— yzfn bV^xi— -7 
A\ i/xf ^y/))3-/i/i;-n-yf;i'X-7/K 
xx^u^>>/y n— /uc/^f y^/fvuxx— -7VK v^^uy 
^y =2— /wc/- s e c -iy^yUxc— yvK v^^u-y^ 
y x— t e r t --f^/VXL— "rtv^&hvf e>*x 

[0 0 3 8] b y T/^^W>->/y xi— ;UT/V^xi— 

;^®SJtiTft #I;USby ^ntvy^y xi-a^ 

y ^yUxi— tVI^ h y :/n tf U-y^y =3— yWi/xx^y^xx 
— 7VK h y ^/PtVy^!) xr— y^v?^p fcVV-xi— ^ 
/I/, h y /n^i/y^p xi— yl^^y^abVuxL— ^ 
/K h y ynfl/y^!) xt— yVv?- n -^^yWxc— ^ 
h y tf U^>/y xi— yl^-f y ^^-yUxi— ^yV x 
h y ifu>^y xr— /l/v^- sec -^yi^xi— r 
/K h y ynl^uy^y xi— yv^- t e r t -^^yVxi 
— 7"/K h yxc^UV^y xr— yVv?y ^yl^jc— ^yK h 

y xi^uv^ry 3— y^^-^^y^xi— ^/k b yxi^i^v 
y\) zj—zu&T'xi ^xi— x/w, hUx^yy^yx- 
y/a tf/uxi— r/u, h y xi^u-v^y zjsuc 

- n -7^/i/x^7/K h y x^u-v^y xi— yt-^-r y 

^yvx;— b y xf-uy/y =3— yl^- s e c - 
y^^yUrc— ^-yu v h yx^yy/y xj— yl^v?- t e r t 

- ^^yl^xi— y^cO T /l^^r U >- ^ y xt -;U^7^^;W 

[0 0 3 9] T-fef 1 — H5R»*Ji LTtt, ^Jx.tfrr:^u 
^i/y =1— yv^-y y ^yUxc— xyVTirT 1 — xi^U>- 
yy xr— yu^ey xc^-/i-x^— ^yur-tr^— K 
V xr— yu^-y tVi-xi— ^yL-rir^— K 
y 3 — yW^e/^ yy"n eyl^xi— ^y^r-fe^— xi^-U 
>-^y n— y^y-n-^^ywxi— ryi-r-feT'" xi 

f uyyy 3-;i/*y-s e c — ^r^jv^— v-jvt^v- 

- — K ^UV^y xi— ;l/*//f yyf;wx- 7Mt 
h. uy^y x— y^y - t e r t -^^yPxa 

-f^T-fer — h^, yptvy^y=i-;^yy^x 
-7/t/7t7-h, y p t 4 y y ^ y n -;u^y ;l/x 
— f/^irr- K yot'yy^y 3-M/^yyn 
t°^xc— ^yur-fe^— K y^tVy^y x— /v^y ^ 

cz fcfyuni— ^/UT±^— h N b°U>-^y xi— ywey 
-n -y^/Uxn— ^yvr-fey 1 — /ntVy^U^^ 
/^y - s e c - yf ^x*-7^7tf - 7n 

y n— ywey ^ y^^yvxx— ^yixT-tr-7 1 — 
fc°l/V^y xi— yu-^ey- t e r t -y^yuxx— ^yWTir - 
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/^-S-^n^V^/ur-feT 1 — K 3 -^^vi"-3 
— f y^DTK^v-y^T-t^— K 3-^/^-3- 
n-^h^-e/m^Tir-T 1 — K 3-y^vw-3-><y 

-Zf b^isf'ff-A'T'kT— K 3-^/W-3-te 
r t h^^^Tiry 1 — hf(D7/V^l/y^y 

[0 0 4 0] 8#J<Dttfflfttt, Atflja^-f 
Mtttl 2 0 0-4 0 0WX (2 5t) „ t^SSSli- 

8 5-9 5fflS%*c*« ± 3«cttffli-« 0 

U SbK, 8!ffc:«itt 

[0 0 4 2] *»«w«S^;Hi, #^S*5tcFrJ£<£> 
Sffifc^fiK Lfc-3*<©a«fi:Bf3eoWI»lc»iRiB« U 

1 OOt.l 0»raoSnia-C«JpJSr§R*S^: % o^xMiT 
v\ i 6 i 8 o < C-ci — 2^(W«fbi-^ci^tci!9 

»2-10nm, AT* t< tt4-7 Mm^?^>^ 0 ^(7)fl5 

KlSsf L0. 1—4 fisa, * L<{-i0. 5 — 2 S 
SB, HI-, #*L<fcfc0. 9-1. 5fiSSBSfl£-e*> 
So 

[0 0 4 3] 

[Alfett] KTK:||j«fflltfc« r *3BWS:3e^»U<«M 

■ra. 




[0 0 4 4] Hlft«l 

3i#^MIMi4 L-C3i#*-i/3*as 1 8 5©ffiRo^ 
7^7— ;UAlx^^ri/« (RE-310S, 
iSOOppm, B*{k|g8l) 100g 4 »SItLT 
Wb^^ 5 0 tT* § 7 x y / ^ 7 7 ^ ^11 (PN 

=i— /t^ty ^/Vor— f/i/7tr- h 4 0 g «CjP!&?§fl? 

1 - 5 n mSXT) <Df)) ^7 3 2 g, 
0. 5um£XT ffftfiftO. 5/iraHT) COTA-^ 

8 3g, tiv-fV ^ymt 

9 «£^M* U f£{i:{£ii#J<h ITTOftS^ 3 u mfiTF 

©2maok-pw (raHto&E) 5 g £:?£jbnL.-o£3g 

/u/#??? monitor*. 2 5tt«tMiii 
oooo/K^yr (2 5t) -c&ofc 0 

[0 0 4 5] #y*Wm&V^*>***v'7fei$L s r*Y 
#6iT,fci»*S/— /HSI 1 0 0 g iC^-<— tf— £ IT7m 
mCD^^T-f 1 g £gs#P LTS^#^fir 5 « 
^<Di&& i i/—/l'M& 5 OmmX 5 0 mmC0^7^ffiJ: 

*»l<0#»SrfTofc«. 2 5 < Ct?*^9^a«»c 
^X<Z)^7^Sg^f^W, ffifttSr*>W5o - 

h) o ^£>t£, 1 4 0X><n*y h^iy— h±-CWfi&a> 

[oo46] mm&m i &&'r* b 
»e>*tfc»rft^— /vjji o o gicx-<— ^ u7m 
m^D^y^yr^^-i g^^*pur?i^}t^^ff 

C<OiFlSHBiy— A^JSr 5 Ommx 5 0mm^^7^SS± 
WZ&&ftl<\ ^«S^-/VSJ±(C2mmX 2mm(0^ 

?^MK9^b*l sot-ClBSiaaftL^ 12 
it:. 2^JE, ®^ l 0 0%(O^i^xyu^\ — * yti 

Sr^2iC^L^o 
[0 04 7] USSpil 2 - 5 . ]t««S| 1 , 2 

«2-5tt. mmv&fr&&tmmm£mt%x\,^z>^ 

[0 0 4 8] 

[Si] 
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m • 

m & m vcxm 

1 2 3 4 5 1 2 

A <ifc{£ : ^tf^Mifil 8 5) 100 85 100 100 100 - 100 

B (i#tt:x4?^t4 8 0) 15 - 100 - 

A (&{fc/£5'0 < t) 54 30 54 54 54 - - 

b (KMsot;] 17 - 24 - 

C ------15 

5fetS#J 

fe^3 ^mJUTCOv-y ^? 32 32 95 - 32 15 15 

MO. 5/imOT^7/^;t 83 83 - 125 83 50 50 

A 5 - - 

T^yT^b 8 8 8 8 - - - 

2xf;U4^f;K^^y-/V - - 2 

KJFJ 40 55 40 40 40 58 50 

i/5^y^H^ 20 20 20 20 20 - - 



[oo49] ®LmwM<owm 

(RE-310S B^fldRSl) 
flg (xt'n- M001 »ft'>3i/Hl) 

mm 

m\&\A : ^y-zW^s^lSflB (PN- 15 2: 
- mi^^m 4 0 % P 

mtMB : ^^s—zuytfyvprnm (pn-s o : - 

mtfilC : 2 , 4 -*?T * / - 6 - ( 2 ' W ^ 

WVfr (1) ' ) xf/u-s-hyr^^yi/r 

* — /Uffif+iP^ (2MAOK-PW 
*2 

1 2 

h«o»#gi« (kg/cm 2 ; 

300 290 

[00 5 1 ] O : 

[0 0 5 2] 2t2t>*b9lhfrte&5l£* **WC0?Bffi^ 



50 60 50 50 50 80 - 
fS 35 I 75 - 

SMLffiiiSljA : 2, 4-v?7^/-6- (2' -^fvV 

-f^yy/u ( i ) ■ ) ^jv- s-MJ/^^y 

i/7 jt—^Mttmm (2MAOK-PW IB HKfcjSai) 

T^T^h (¥Sfi8 3Mm»T) T^aTM 
Y-H «c<7?*Si2^^/U4^^/^ Si* 
2E4MZ HHftfiftR 

(KBM- 5 7 3 ftttib^XlRBI) 

[0 0 5 0] 

[^2] 



% 1 


N 




it & 


m 


3 


4 


5 


l 


2 


o 


o 


O 


X 


o 


o 


o. 


o 


A 


o 


312 


322 


300 


240 


50 



[0 0 5 3] 

?&-c*rffix\ ^o. w*[*k«e 
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(51) Int. CI. 6 WBUffl* 
C 0 8 L 63/02 

G 0 2 F 1/1339 5 0 5 



F I 

C0 8.L 63/02 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



